Differential processing of ultraviolet or ionizing radiation-induced DNA-protein cross-links in Chinese hamster cells.
The yield and repairability of DNA-protein cross-links have been compared after gamma- or U.V.-irradiation of Chinese hamster V79-379 lung fibroblasts. Using a filter-binding assay, cross-linked DNA can be specifically isolated after doses between 10 and 100 Gy of gamma-radiation and fluences between 20 and 300 J/m2 of U.V.-radiation. After ionizing radiation, the majority of DNA cross-linked to protein is released with biphasic kinetics, requiring 1 h for removal of 50 per cent of the cross-linked DNA and 24 h for 90 per cent release. In these cells, U.V.-induced cross-linked DNA is not removed; on the contrary, the yield of apparent DNA-protein complexes increases during postirradiation incubation. Prior gamma-irradiation, to initiate the associated repair system, does not stimulate release of U.V.-induced cross-linked DNA. Inhibition of protein synthesis by cycloheximide affects neither the removal of gamma-ray-induced cross-linked DNA nor the increase in U.V.-induced cross-linked DNA. 3-Aminobenzamide, an inhibitor of poly(ADP-ribose) polymerase, slows the second phase of release after gamma-irradiation as well as the increase in apparent cross-links after U.V.-irradiation. Thus, even though both types of DNA-protein cross-links can be detected by the same assay, their structures or other factors must be substantially different, since the repair system for one type does not recognize the other.